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A PETROGRAPHIC STUDY OF IGNEOUS ROCK
FROM THREE DRILL HOLES NEAR THE MEERS FAULT, OKLAHOMA
By
Donley S. Collins

INTRODUCTION

In recent years the Meers fault, located in southwestern Oklahoma (fig. 1), has gained the attention of
scientists since it was discovered that as much as 5 m of vertical displacement has occurred within the past 3,400
years (Ramelli and Slemmons, 1986; Ramelli and others, 1987; Crone and Luza, 1990; Kelson and Swan, 1990).
To learn more about and to further characterize the structural setting of the Meers fault and its history of
deformation, in 1988 the Oklahoma State Geological Survey drilled five holes along a southwest-northeast trend
perpendicular to the strike of the fault (fig. 2). These drill holes, located in SWYSW¥ sec. 24, T. 4 N, R. 13
W., Comanche County, Oklahoma, are near trenches excavated in 1985 by Crone and Luza (1986). They
established that the last known movement along the Meers fault occurred between 1,200-1,300 years ago (Crone
and Luza, 1990). During the drilling program, two of the five holes collapsed and only cores from drill holes
MF-2, MF-4, and MF-5 were recovered (K.V. Luza, personal commun., 1991). Dirill holes MF-4 and MF-5 are
about 200 ft apart and are on the southwest side of the fault. Drill hole MF-2, located about 400 ft northeast
from MF-4, was drilled to the northeast of the fault (fig. 2).

This report presents the results of the study of the igneous rock portion of the three completed drill holes.
The types of igneous rock and their relative degree and type of alteration were determined. In addition, the
types of stram indicators were determined from core samples. It was not possible to determine the amount of
apparent displacement across the Meers fault from core samples.

GENERAL GEOLOGIC BACKGROUND

The Meers fault, the southernmost fault within the broader Frontal Wichita fault system (Harlton, 1951,
1963, 1972), bounds the north side of the Wichita Mountains in southwestern Oklahoma (fig. 1). Northeast of
the Meers fault and flanking the southwestern edge of the Anadarko basin are the Slick Hills, consisting mostly
of folded and fractured Cambrian-Ordovician limestones (Donovan, 1986).

Although historically aseismic (Lawson, 1985; Luza and others, 1987), the Meers fault may have the
potential for causing large, damaging earthquakes. A prominent scarp (about 16 miles long) in Quaternary
deposits along the Meers fault (first noted by Gilbert, 1983a, b) indicates that the fault may have released large
earthquakes in the geologically recent past (Donovan and others, 1983; Ramelli and Slemmons, 1986). Crone
and Luza (1986) and Madole (1988) have shown that some of the scarp’s relief are the result of oblique, late
Holocene surface faulting. This oblique sense of movement consists of left-lateral slip and equal or greater up-
to-the north vertical slip (Crone and Luza, 1990). On the basis of the surface-faulting event, Crone and Luza
(1990) have calculated a moment magnitude of slightly more than 7 for the Meers fault. This value is similar
to that (6.6 to 7.2) determined by Kelson and Swan (1990) for the same area of Meers fault.

IGNEOUS LITHOLOGY

The Wichita Mountains were uplifted during Carboniferous foreland tectonism (Kluth and Coney, 1981;
Brewer and others, 1983) and are composed of principally gabbro, granite, and rhyolite. These igneous rocks
are late Precambrian-Cambrian intrusions related to the development of a Precambrian-Cambrian aulacogen.
The oldest igneous rocks in the Wichita uplift are assigned to the Raggedy Mountain Gabbro Group (Ham and
others, 1964) or the Raggedy Mountain Formation of Powell and others (1980) and Powell (1982). The Raggedy
Mountain Gabbro Group is divided into the older Glen Mountains Layered Complex and the younger Roosevelt











































































